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£ & W U# 3 O X f 4 ft V > A* b % x b ti T V ^ -5 0 

>13HWK (&T\ TGLP-IJ it^.) AS*PbtLT^6o -tf>GLP-U4if[Lf 
WHfcSfbfcft* ifi^»a»I^Stt^b$il53ftS» CI £>^ef£{fcf4±K: DPP-IV £«fc 
5*<t5fc©T'fc5r £#*Qbtl/C^5 (#4$lf:fcitt3). £7c, DPP-IV 
(Cfc 9 Wr£ftfc^?£tt§!iGLP-l (4GLP-1 gWi-^U f£t£M GLP-1 (OU 

itit>or^^, DPP-IV Pl*^(c J: <om&m GLP-l WStetefclfcCr £ 

yi$£.fc<Dmmfefc&tf)te'( » yftwzmfozitzzbfrb, dpp-iv pi« 
mit^oyy y* u yftmm^btiz&Mtet*(Dmfcm>ft\<^±tefem 

mm^. dpp-iv vmm&^tK 2mm%ffiB.%&£vmmmmy>><D!km&z 

DPP-IV tf±ftftx-m* ft^g^oftJ^MfroT^S b^^o^bb, mfcffi 

^s#<75^fllt-cv^5^s^-cl:o-cl4, dpp-iv zvm-r z>±<o 
(Dmmz.n^x, mm dpp-iv wmi-z^btfmmffiftmiatmt tv^^ 

DPP-IV PlSfStt^^-T?)^^ b LT, orixD 2-v^T/ t'u V V 
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R— X-B^J^NH-CHjCO-I^^A (A) 
NC 

PQ WO 02/38541 >7 V y V WflFAiRe) -(Ctt, HR* (B) "C 
*S*l5^«»iSSH*$^ Zucker Fatty y 5/ h W&P^if fWc&^T^TE 

H ft 1 

NCC^R 3 
R 

K WO 03/002553 7Uy h (4W3tlft7) — j»5£ (C), 

(d), (e), (f), (g), (h) x^ztizik&mm^zti, mmm. mm 
m<Dm&<Dfem^mxhz>zbi>mmt$tix^z> 0 

A A A 



o^lh o^-^ N ^ 2 °^x^X < 

(C) ^ R (D) (E) R4 

A 

in c >-cn n .. 



(F) V (G) (H) 
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~<dx o *jk«t, £ hK^titz dpp-iv \&mftm&%-?z>mM<ommmw. 
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3t29#, p.46-52 

I^fF»3] DruckerD.J.ig, \?47'<—y\ (Diabetes), 1998 H 47 
#, p.159-169 

[^<r#fF»4l KnudsenL.B.if, Tg-n t°T^ • v^-^rvV -^'77- 
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[mtXffi 6 ] WO 02/38541 f^V7 U y h 

im&xnk 7 ] mm&mm wo 03/002553 ^<>y u y b 
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-etr-s dpp-iv MMfcm&G-i-zik&wzo^xz b\z.®MM9t\^fct * 

IgB^OM^^T-lf^^^^frXtt^O^ DPP-IV {ClMLT^ttfcPlS^ffl 
SPfe, *»WtJ:ixtf, DPP-IV Plt^<h LTtffl ft, TlE-^xC (I) T*^ 



R 2 : -H, -OH -Cfim^tb-C^T^ <fcV^»T/l^/K Xf4-OH -eg&Stl/C^ 

fit, r 1 kR 2 tfth^.}izm-fzttete\<\ 

r's R 2 fi, m^-rsgm^^^^^it^-^t^o-c, g& 

R\ R 4 : ^|-XliI*ot, -H % Ao^y, ->7A fL<ttxf=^,] 
**5» ±IE-jK* (I) CfcltSR'tLt, »*U<tt, ^ti^tlg&Sft 
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i 9 3tt £ M l oJ^i:OST»g^ $ tvCi^T «t v ^nflk^r o 9tT*g& $ 

±E-JKA (I) l£fcft<5 R 2 «t L"C N L<li-Hffc5, 
±ffi-^ ( I ) (-fcttS R 3 i LT, L < fi-H T'fc^o 

(I) (Cfctt5R 4 t LT, »*L<f±-H, 7;M"p. 

**3, *#w©7 -^^SHUi* r^s^a© i fitter 5 
tu DPP-ivia#^**i-5^»i:Ka^±©w»«:*i-5 0 *»w<fr£*fi 

-e&t), R 2 tf-Hxhz<t&mxh<o ; 

XttS^$ixTV>Tt<kV^iSir/W^T*ifot), R 2 d$-H Xlh 9 „ R 3 d*-H X& 
Zik&VoX&V ; 

£f>le#£L<f:i, R 1 dSgm£ftTVNTt>cfcV^^^te7k3ifS> g&£*lT 
V <£> «fc V ^ffigi^SS^f 1 P It, EM £ tit V t> <t V ^##8^ Pi, 
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T t J: v ^ffil^f^f p TO $ tir v t «t i ^^W^x d|, 
;mg&£ftTVNTt><fcvM£07/i'^i'T;fc , 3. R^i-Htiit), R* .t*3b 

R 1 Wft$ftT^Tt>J:v**«Wte**at, #£U<ttg&£ftT^T<fe 

ogiioSfli $ tit V NT «t V n^#^x n ^T*fi& &tltz7 $ V Tg& 

ll^rDS, L< «g^l^tlTV>Tt>«t^ 8-T1f^^^ n [3.2.1]** * s 
-3--Y /WTfc 9 , R 2 #-H Xh 9 „ R 3 Xh V , R 4 tf*-H, L < 

Tt«tV^iS»r^*^L<fi-OH Tgm^tlTVNT'biVN^^DT/l^dr/VT 
fc •? , R 3 tf-H Xh <9 . R 4 #-H XhZ>ik&m ; L < fi, R 1 #-H Tfc «5 , R 2 
^WTyU^/WTfe <9 > R 3 rt*-H Xh <9 % R 4 #-H XhZikSmzmf 5 Zttf 

(S)-l-{[(3-t KDdfv'7y-7y^y.i.^y>)75 /jT-fefyi/JT^fS?^-*^ 
(S)-l-((7^y^y.i./f ;U7 5 ;)7tf /U]7f f ^y-2-*/U#= h y^K 
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(2S)-l-[(2S)-2-T ^ /-2-*>* D-.drv/yl.^^ / h y 

(2S)-l-[(2S,3S)-2-T 5 fAs^S* J 4 JV]TH Z/-2-JjA>>tf- h y /K 

3gL< 14, 

(2S)-l-[(2S)-2-T 5 J -3,3- >^ ^v^* / ^ ;W]Tif ^ v^-2-yj/l^- h U /K X 
(S)-l-{[(3-k Kndf'>Ty^V^y.l-^/U)T $ y]Tir^/V}Tiff-v ; y-2-^/V 

h y /v, 

(SH-KT^^V-l-.^T 5 y)T-fe^/W]Tif^v/^-2-^^*^ h y >K « 
t<fi> 

6-{[2-({2-[(2S)-2->Ty T^*Jy-\-4 )V\-2-iT*:J x-*1->\>\T 5;)xf^]7 5 

4#t, -oxvftitffmsfcm (i nsf^jpi), -< ^* y (2 
shir*) > >r ^* y « l < ftwm<D%i&RTfi/m t < rt^Bfttt 

T?sfe 5 , ±bv *1Vij&»©fc*4lte*3Wt# t -T 6 E3&EBj£ft ; DPP-IV Pl^Jt 
*WjHiS"f, (MT/i^/ki £fi, c,. 6 ©iliXliM^7;^/v^f* 

U M f ftmzitm*.lt\ *?7K ifA', ^"n fc°/K V7p fcVU» 7f7K tert- 
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\*s>?uTt\>*jv\ tit, C w w»liS5:l:«t, Zhb<Dmii-& 

mazmz-if, r^vyf/>, tfVu^/K y^vv^/K tfv^p [2.2.2]*^ 

A\ o [3.2.1]^ t"~>^ p [2.2.1]^7"?vK f P [3.1.1]^^ 

y^iif^r i^T-t, »^u<{ir^^^/K p [2.2.2]^-^ ^-efo 

jgt*U *#W^f*«*tf, 7i?7^=/K t°oy^/K t'^y^-zK T 
-feft°~/K 7h7tFo7!);K fh7t Ko fh7t Kof*7 

y/K 7F7tKoftt'7=/K -fS^ys^K t°7 % /y^-/K 

7t Kof7^K*fo^ ^K^LOifc^y v^^T*fc5 0 

V\ &frttlJ:tt0iJ*.tf, 7-t?7^-/K eny^K 7i?k° 

itBfcU Afrfi«jK:f4^x.tf, *S*!J^-yK 7-Ti7 i kv'^P[2.2.1]^y^/V, 
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^ D[3.2.lK^^t*fo <9 , L< 8-7 if u [3.2.1]*? i-^xh 

rADy'yj t Lttt, 7/M-n N ^dd % 7'p^e-, 3«-K^#tf6r<b^ 

tt£ R 1 fcfcvvr, NH SirEg&^-f 5 R 1 tf/ 

fc'v^.P [3.2. * /WJ , l"g^ $ fix V^T t «t ^ f ^ y ^ 

mmx, A D yy, -co-g&g$x, -coo-g&g^x, -so 2 -g&g$x, io 

1^7 ^ y £ i £ #-e# L < tt-OH, y fvK t Kodf-^ fvK 7i 
=/K 7 *y.3f 5 „ 
::t% g&SS*x£fi, -oh, -o-teftr^/K 7x;^, ^nyy, 

ST'^rti^tig^ SftT v>T 4> <fc V M^RT/w^K 7 V L < f*3Sf 
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fDi^t. — x\ rry-^j tit, mmw-i-frbttz c 6 . l4 o^75SZ 

m^ifffiS^it^t, ft*Wi:ii7 7^K f-==/K t°ay/K try^/K 
^-drf- y y jv\ ?-T y y >k -r y y y ;k f *v y t°y y y /k x 
h y y y >k t° y 5 v^/k tr y ^v^/k h y r v^/k w y 

^-drf-y*y/K h y '^y/77^, ^C^y*^3i=:yK ^^^f7 

^ryy/u, ^y/fr/u/K ^y/w/u/K -ox* 

^yyh!)7/y;K -fyM/K -Yy^KIJ/K ^"7-yy/K ^7!J/K 

^y*yy/K df-y^-y-y/K -Ysyytrys^K -< syytry ss^/n* 

iv^iWS^TDij, rgm$tirv^-cb<tv^#^xpsj, rg 

. rgm^^T^-cb^v^T^v^/wi-^/uj, rg^$tir^Tt>J:vN 8-r-y-' 
p[3.2.i]^^^^-3-^/h, rg&£ti-o>rt> .fcvMf^y 

t^iio v > xmmm*±.\cft® is m g&s tit g&si* x, -co-g&si* x, 

-COO-g&SI¥X, -S0 2 -fi&g$X, -C0 2 H, -CHO W5rt^"C*l ;»* 

t<te, y^y*/i^-yK 2-t Kn^yx^y^^-zK 

R'&tf R 2 K:fettS rg^^^TV^TtctV^^T^ yj K*3V>-CffFS£*l5 

wmmtLxte. g&siix, -oh, -o-g^sitx, Apyy -co-mmmm 

X, -COO-g&Sl¥ X, -S0 2 -g&gl¥ X, 10XIJ2 o<7)gmS$ X 75^51^$ 



WO 2004/007446 



PCT/JP2003/008727 



12 

^L<«-OH, l oXfi2o(DemSI¥x^^iliR$4^5g^ST'em^tLTV^ 

mt^mm. 3 ^^tk*^, mm, v ywmvmm. *?m. mm. 
\?*vm. -y^<ym, -^^ym. ^^?m. y^^m, ^wyi, %wt. v 
y^m, m^m, t^ym, *?yx^*ym. ^-^y^^ym. p-b/^y 
xM>mm<D%mm, r^^y^ym. 7^*% ymmvm&T^/mto 
mmm. i-bDtJ*. -?y**yvj>. **y$^, t;w$-?a 

m<nmmt&&. * f-AsT ^ y, ^>\>r -/vr % ym<r>^mg&, 

y yy, *;\s-?ymo&&&T^ ymb<D&*Ty*-t^&mtfmifbti 

£titcit%m\miE£tiz>^<Dx>tet£<, (i) x*7jk£tiz>mmfcx.v 

^X^tsh(DXhZ> 0 *%Wik&V>)<D7ti yy*te&lTZ&b UCtt, Prog. 
Med. 5: 2157-2161 (1985) fc1Bft£*l"CV*$**\ £JH#0 1990 ^PJ rg^fi, 
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y— y (Greene) Rtf^y^ (Wuts) ^\ Tprotective Groups in Organic SynthesisJ 




(id o 



#KJ£Wb&4fc (II) K#L-&5£R'NH 2 T^£*l5TS ^K^SrS* 
fl>7tKo77y, v^?^ 5 ft*— - r/M8u ^^y- 

x^/— ^ y7°D/>V— ^0«t 5ftT/W3— ^pu/Jn/W^, % 



WO 2004/007446 



PCT/JP2003/008727 



14 



5., 



R 



R 




N 

P O 



N- 
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CN 
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R 4 



CN 



n ^ y-t? y ^> /V 7 ^ ^E^i" 3 ) 

ffi/fcfiit^ (111) ^^Mfe5^{i^^« c t 3 -emS^i^5fe^^TV^, 

ttj<D TProtective Groups in Organic SynthesisJ % 3 Kg, ^L#tHIS ^7°^- K-£-J#Wg 
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fcZftiZbizk'Q (VIII) ML7kfrfo\mtZZkfc£'0ik& 

m (i 1 1) sm» (ix) tit^m (vin or^/wt 

sjESSrfT^-it.k'j^tJ din zmm-rzJjfex-hZa t 

&t>timt&fa. (i) *^^w7/^/Mk, Tv'/Wb, mt. «7c^ aotk# 
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x rjfc&j tit. ^KSrt^i-sntJfe-cfcao 

DPP-rv Mflsffltt. J: 

(i) dpp-iv eaftf^Ain^m 

DPP-IV f£ttS!lJfc03MKfi, jJlT<0iI So KJStt, 96 ?*/w:7V- h£ 
ffiV>-Ctfo7to25mMTris-HCK 140mM<fi^ h 'J 10 mM*^* V $J*. 
1% v-jfa.fi TfrZf\ 0.01 mM Gly-Pro-AMC (BACHEM) frbfc&fcf&tBiK 

RfE^ # ? :c/W)&3fe3Slg (Exitation 355 ran / Emission 460 nm) £$J^ (ARVO, 
PerkinElmer) L7c D ffl'J^JMi, 13— 3 ^^yU^ffiSr^LT^m Lfc. 



(£1) 





IC 5 o / nM 




IC50 / nM 




19 




19 


§616014 


16 


mmm6 


24 



±!Efc^-r <fc 9 K> *IBM^«J«: DPP-IV Pt*f£/B £^ Lfc. 



(2) -7^^(C*5{-t6DPP-IVPlWffl^fffffi^ 

5 0»J©iH4 ICR -7?* (B#SLC) K*fU fcfSykfcfctfLfcfcMMfc^ 

0.5, 2 4 i$roft£flBfflflMtS.J: 9 Lfc. LfcMte 
iS*>»ciS'L^lllS:tTV\ jMR*#»U DPP-IV «t££$iJ£L7c 0 

ikm* DPP-IV iSH4M36©¥0tt, aT<0ii9-C&5o 96 

jV-fU-Y^m^XftitZo 25mMTris-HCK 140 mM mti~ h V $ A, 10 mM 
^k*yi>A % 1% f/skffiTJl'Zf^ O.Ol mM Gly-Pro-AMC (BACHEM) 
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bttZfcmm (95 \lVV*M l«tfclLf 5 \i\ J0x.ifit 20#IKk>'* * 
^a^U ^3fc§&^ (Exitation 355 nra / Emission 460 nm) &$J£ (ARVOx 
PerkinElmer) L/c 

1$mm&y&&^M*UttV ^^(DlkKfefe* 100%£ LT$$Mb-& 



(S2) -7 ^^(CjoCtS DPP-IV PlW^ffl^^ff flBft» 





0.5h &C7> 


2h &<D 


&4&4h &0 


P1S$ / % 


/ % 


U$ / % 




93 


30 


-3 


Hlifc0ij2 


82 


31 
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Hifc0lJ3 


73 


1 


7 




78 


9 


8 




65 


15 


3 




87 


7 


6 ! 




53 


-3 


-9 J 




95 


93 


87 


ttSMb£«S2 


95 


94 


89 


tt*Mb£*B3 


94 


92 


87 




93 


91 


87 




94 


83 


60 



m*. vcmt&mi tit. ±&wxffL6w&<ot&&W3 Q<Dik&mx-hv, 



tt» 11^^^ WO 95/15309 IE$ctf> No.18 (Dfc&VoXh <0 , itmt&%) 5 t it, 

mm^mm wo 02/14271 ^m^m^m 5 <7Xb<£t)-e&5o 1 ~ 5 w 
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6 s **W<b^»iS^*P© DPP-IV P1S$ i:tti<^o7<f -/KD^ft 5 DPP-IV 
Ba#«ttSr#UTV^6Ci*sW6*^<tofc. tu^Lfci:*5 <0 s DPP-IV 

5«AKiJ:oT»4, Sffi DPP-IV ^Plg-T 5 «t 9 t, *<M>IWI*fc*5V>T, 
Mdpp-iv Sr»#-rS£fc#»fiMP!l&*K:«:a* U*i: fcatjjt&iftSfc*, * 
^^ita-^o<D X o \z. DPP-IV Pt§fg&<Di£^&m&£*vf DPP-IV VRgMftM 
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mmmzft^x, &m> nkm> mmk mtm. *7±^m, %m. mm, & 
mL mm. bw, temmzmmti, 

^W^^^itL-raH^^nS^, ilWAl BSfc0&n"C 0.1-500 
mg, #&P f 0.01-100 mg L< > 1 0fc*VMi&le]lC#lt-tS!-£ 

pt»^»j, &*tttib*!K mm. mmwxiteffimL -tm#k num. % 
mm. raHtLtt)i^ ? 
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r©j:9««Ul XfcSHHfcak 6frJK*!k aMWk fUfc»h #tt*ik £r 

mm i 

^aDTtfMciil Kl.60mlO^nn^^A20ml^{C7KftT, ^tiKIH 
icO^j* (Chem. Pharm. Bull. (1998), 46(5), 787-796, J. Heterocycl. Chem. (1973), 
10(5), 795-9; B*ffl#*FJ±lJH4fitH!#H)IIB 61-85358 -g^*) \Z.'ftoX&l&Lti(S)- 
T-tf^^^-2-^/U^^-^^ K — &S&&2.50 g <!: N.N-v^ y^n tTyuai^/UT 
? y 6.70 ml©^nn 20 ml ra^^fST UTjPx., ZK&T 
30^IWfti*tfc, 5»%5:llffTiiL, #fe*bfc««E©^ p a^wA 20 
ml*§Ml-*&T> h JJ yj^Hrn^mMi^m 5.24ml &jg5TL-OlD;*.fc. £l£?B^ 
U 30 ^WHII#Lfc. Effc»£*tel^#l***"f- h 0 ?A 
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fee «JBET»fiESrS*i-6-it-J:tJ(S>l-(^DPT-fe^/W)r 

(S)-2-[(N-tert-y jV-#~jV)T 5 /]-3, 3-v^ ^ivf* >^(463mg), X 

(SfelS*St<^^^ (Chem. Pharm. Bull. (1998), 46(5), 787-796, J. Heterocycl. Chem. 
(1973), 10(5), 795-9; B^BttftttK&MttMBB 61-85358 l^ot^ 
Lfc(S)-THf^y-2-#/vtf>l7-^ K 300 mg 1-fc Kn^V^^ 

h y T^J—JV 405 mg © DMF 6 ml CD^$t^ N h !) :£fvW7 5 ^ 0.31 ml t 1- 
x-f-A'-l-Q-i?* f/l'T ^ / 7°d 5 K • — 575 mg 

«K"Jfe»t,»EET*K«:«*1-SCtfcJ:9 tert-^^ [(S)-l-((S)-2-#/W^ 

t LT 0.87 g ntl e # btlfcft^Mfc© THF 10 ml Ml^k&T, h !J 

y 1.12 ml&tfh U 7 AtytvWl&Mfrto 0.57 ml Sr«ftfllTL"CiD*., KJft 

^7A^nvh^77^- p*/UA:> ^=200:1-100:1) \Z& <0mM 

i-&Zk\z£ <9 N tert-^fvU [(S)-l-((S)-2-->7 / Tif ^ ^^-l-^/W^=/V)-2,2- 
v^Tvi/T'n tVi^/w^- hZmn&ffiftt LT0.51 g#fc„ 
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Rf : &mm-%, 

Structure : 

Data : ftlft^ttf-^ (NMR : (CH 3 ) 4 Si ttotmVt t> DMSO-</ 6 £$J£*£ 

mt Lit, 'H-NMR ^*5^6t: 0 -^(0 6[ppm], FAB-MS : FAB ff*#*f£, 

EI-MS : EI StS^flHI. mp : M£), 

Boc : tert-^/V^^A'tf-yK Me : ^ ^vV„ 

Salt : % (HC1 : %8fc& 2HC1 : !E*tft L : 7U — ft). 



(£3) 




Structure 
(Data) 


Pf 

IX 1 


Structure 
(Data) 


1 


o 

NC 

(EI-MS: 158.) 


4 


BocS ^ 
(FAB-MS:358.) 


2 


Me 

Me-J^Me 

(FAB-MS:296.) 


5 


Me 

(FAB-MS:296.) 








CN 


3 


BOCHN^^CN 

(FAB-MS:322.) 


6 


HN 

Boc J CN 

(FAB-MS:397.) 



mmmi 

<ftnxmu®<nxm mto'AMR wo 02/20495 t^y7i/? k pi wo 

99/65897 7 1/ >;/ K ft WO 98/03485 f/^7 V y h) tffiotMLfc 
6-[(2-T$ /if^JT^ y]^3^y= h !)/l/ 1.53 g©^ nn^/UA-Tir h= h 
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Vfr (1:1; v/v, 15ml) Mf&^k&T, #%#'J 1 Ti#btbfe(S)-l-(^ P a Tirf- 
}V)T J £ s f-W'l-tifri£~ Y U/V0.50g^^ p P*yuA5inljS}RS:SiTLT*Px. 
fc. RJ&»-&«8 T'#1L, 2 0 W«# Ufc 0 •> y # ^/w 5 g £*P;i, K 

fSft^tt «: WflETttK Lfc. mbtitcfeWm **sVl3?fr77yi'=-*7J*? 
w Yfy? J— (9 uu-fcjVJ* : t 9 J — A' : 28%T^^- — 7?k=l00 : 1 : 
0.1-20:1:0.1) IC £ <9 flflW 5 - t X\ M&toMk&V>)Z 0.17 g#fc 0 fc&ft 
fcJtfe»tt{fc'&*0 THF 10 ml 4M 1,4-^*1^ l^SSft 1 ml £3)P 

Rflfcr*/Wj&>&??iB*U 6-{2-[2-((S)-2-^r/r-^f-^^-l-<^)-2-^^y3:f- 
/UT ^ /]ac^^r $y} = 3^y=h!)^. Uti^^feB^i LT 0.11 g 

&%W2X*mbtlK. tert-^^/V [(S)-l-((S)-2-^Ty T^f-^V-l-^/UjK- 
/W)-2,2-v^ f/VT'n tT/l/]*/W<-r— h 0.47 g ©BlxfA' 3 ml Itl&SC, 4M 

-^Jfefci/jL^vioL— tvu 50 ml **D*.» #rtH Lfc@#£« 

/u-eft^«jET«j»i-5 r. t ted: «5 , (S)-i-((S)-2-r ^ y-3,3-v^> f/v/^ / 

-OujT-tf^v^-tf/M^ h 9jv • -*BWftS:«lfeH*i LT0.32g#fc o 
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(£4) 



Ex 
(Salt) 


Structure 
(Data) 


Ex 
(Salt) 


Structure 
(Data) 


1 

(2HCI) 


(FAB-MS:274.) 


2 

(HCI) 


(FAB-MS:290.) 


3 

(HCI) 


^ El j cn 

(FAB-MS:274.) 


4 

(HCI) 


Me 

(FAB-MS: 196.) 


5 

(HCI) 


(FAB-MS:222.) 


6 

(HCI) 


Me 

(FAB-MS: 1 96.) 


7 

(HCI) 


(FAB-MS:258.) 


8 

(2HCI) 


CN 

HN 

H § CN 

(FAB-MS:297.) 



U*T* ^ 5 \zx^ < ^(DMMMit^o nmr r-? Sr^-fo 
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<«5) 



Ex 


Data 


A 
\ 


NMR:2.50-2.80(2H,m),3.00-3.30(2H,m),3.60-3.80(2H,m),3.85-4.00(2H,m),4.05- 
4 m\ S OS-S fiSCI H ml 6 00-7 40HH ml 7 79flH ddl 8 00-8 40HH brl 8 45 
(lH,d),9.20-9.65(lH,br). 


2 


NMR: 1 .30-1 .60(6H,m), 1 .60-1 .95(6H,m),2. 15-2.30(2H,m),2.50-2.80(2H,m),3.40- 
3.95(2H 5 m),3.95-4.45(2H,m),4.50-5.00(lH,br),5.05-5.65(lH,m),8.00-9.40(2H,m). 


3 


NMR: 1.50- 1 .70(6H,m), 1 .80-1 .95(6H,m),2.05-2.20(3H,m),2.50-2.80(2H,m),3 .40- 
3 .90(2H,m),3 .90-4.40(2H,m),5.05-5.65( 1 H,m),8.70-9. 1 0(2H,m). 


4 


NMR:0.98-1.04(9H,m),2.50-2.85(2H,m),3.50-3.65(lH,m),4.00-4.50(2H > m),4.55- 
5.20(lH,m),8.00-8.80(3H,m). 


5 


NMR:0.90-lJO(5H,m)J.50-1.90(6H,m),2.40-2.85(2H,m),3.50-3.75(lH,m),4.00- 
4.50(2H 9 m),4.90-5.20(1H,m),8.20-8.70(3H,br). 


6 


NMR:0.80-1 .00(6H,m),l .00-1 .40(lH,m),1.45-l .70(lH,m),l .75-1 .95(lH,m),2.45- 
2.90(2H,m) > 345-3.80(lH,m),4.00-4.50(2H,m),4.55-5.20(lH,m),8.20-8.90(3H,m). 


7 


NMR:2.50-2.80(2H,m),2.80-2.95(lH,m),3.05-3.25(lH,m),3.50-3.75(lH J m),4.05- 
4.50(4H,m),4.55-5.25(l H,m),6.55-6.67(1 H,m),6.68-6.75( 1 H,m),6.95-7. 1 5(1 H,m), 
9.25-9.80(2H,m),9.80-10.30(lH,m). 



(*6) 
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it * <o m 



1. -jK5£ (I) T^^tu^Tif^^^^Xft^^M^^f-fF^^tL 



R 2 : -H x -OH T-g&SftTl^Tfc iVMEiRT^/K -C8m£*VC 
flU R 1 t R 2 #i t>lC-H*r*"t-r^tt<tV\ 

R 3 , R 4 : IWI— XttJIftoT, -H, AO^y, v'T/, ft<|iif=A/,] 

2. r 1 ^gife^tiT^T'biv^^kTkgliss, gsi^nr^-ctxtv^ 

3. R 3 ^-HX*fc5, f»*©«SH2fB«©^«5 0 

4. R 4 #-H, 7^*n^L<«:^ry"CibS,ffll*©iSffl3ffil!t©^«SJ. 




(I) 
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fcztizi^u±(Dmxw®£ftx^^xh&^^^m~'7-*mxm®:£ 
titer 5 y xw&ztitc^ji'Xhz, m^ommsmmoit^o 

11. R 1 ^tt^$n-C^Tt=t^t°^y VyA-J/UX'hZ, W*CD«BffllOlS 
4|E^O^^ 0 

1 3. R'^g^tLT^-Ct X^Z-T-f is ? u [3.2.1]* frX&Z. 
l 4. R'#-H-Cfo»K R 2 ^-OHT'g^^nrv^T'b<J:^'(£i^Tyi-= ) f-^L<(i 
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i 5 . R^MTA-^-efc^K tt#<&«sffl i 4m®<Dik&v>)o 

16. (S)-l-{[(3-t KD^^7y-7V^y.l-/f^)7 5/]7tf/l/}7^f^y- 

(S)-i-[(r^v^>-i->r^r5y)7'-fe^-/i']7-^f-^v-2-*/i/3iK=- h y 

6-{[2-({2-[(2S)-2-v'T/Tif5 : -^>'-l-l'/^]-2-^-^y^5 1 /W}T 5 7 

(2S)-l-[(2S)-2-T ^ J-l-'st J 4 }VY7Ws^-2-l) 

~ h 9 /K 

(2S)-l-[(2S,3S)-2-T 5 7-3-^ ?vW<>* /-</l/]TW v^^-2-*/U h 
y/K ^L<tt, 

(2S)-l-[(2S)-2-T 5 7 -3,3- fvl^* / >T ^]7«f 5?y-2-A/Hl?s h 

is. >r y ^fcft&mmm u M«t^#§) , >f y (2 

©g&ffli 7EtoEIM. 
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